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Despite being acknowledged as a key element of cost-effective decarbonisation, carbon capture and sequestration (CCS) is frequently described as a pre-commercial technology. 
Consequently, the deployment of the technology remains limited whilst its deployment in the near future remains critical to meeting climate targets. nn this study, we investigate the 
value of CCS and its role in decarbonisation of the electricity system, with the UK as a case study. To obtain a robust pictures of the technology’s value, 24,300 scenarios have been 
evaluated to capture the uncertain nature of fuel prices, technology cost, and thermal plants efficiencies in the future. The impacts of different trajectories of Carbon Price Floor (CPF) 
and CCS deployment delays to the total system cost (TSC) and carbon intensity (Cn) are also evaluated. nn this study, negative emission technology (i.e. BECCS) is incentivised by the CPF. 
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Is CCS a pre-commercial technology? 

Conclusions 

 There is no silver bullet to decarbonise the electricity system. Understanding the system’s characteristics is critical to developing a cost-effective strategy 
 To cost-effectively decarbonise the system, technology improvement should focus on reducing the cost of renewable energy and storage. The system value of CCS is observed to be significantly 

greater than its cost, thus cost targets are less relevant 
 The benefits from improving thermal plants efficiencies for the future system are negligible. Their primary role will be providing flexibility and ancillary services → low capacity factor 
 Delaying CCS will be uniquely costly for the system, economically and environmentally. Without CCS, meeting the Paris targets is exceptionally unlikely. 
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Results 

1. Technology improvement alone is not enough 
 Technology improvement is a key driver to decarbonise the 

electricity system to the “pre-Paris” level (Cn ≤ 50 kg/MWh)  
 To achieve the Paris targets (Cn ≤ 10 kg/MWh), however, a stronger 

role of policy support (i.e. a reliable CPF) is vital  
 nncreasing CPF has only a minor impact to the Total System Cost 

(TSC) 

2. Focusing on CCS cost targets may be unhelpful 
 Reducing the cost of intermittent renewable energy and storage 

(iRES+Sto) reduces TSC 5 times more significant than reducing CCS’s 
cost 

 Reducing technology cost  with low policy driver (CPF) can only 
decarbonise the system to the “pre-Paris” level 

 The system value of CCS is significantly greater than its cost to the 
system 

3. The future role of thermal plants doesn’t require  
 efficiency improvement 
 The primary role of thermal plants in the future is providing 

dispatchable power, ancillary services, and negative emissions 
 Therefore, the asset’s capacity factor tends to be low, but its role is 

vital 
 Thus, improving the efficiency doesn’t bring substantial benefits to 

the system 

4. The cost of delaying CCS 
 Delaying CCS requires the system to deploy overcapacity to 

maintain the reliability when the day is windless and/or cloudy → 
costly  

 Flexibility and ancillary services have to be provided by unabated 
power plants → the system Cn increases 

 Decarbonising the system without CCS requires ~2.5 times more 
installed capacity than the one with CCS → too costly, unrealistic, 
and exceptionally unlikely 

Scenario generation 

The elements of uncertainty 
 
 
 
 
 
 
 
 
 Fuel price (100 scenarios, due to high volatility) 
 Technology costs (9 scenarios) 
 Thermal plants efficiencies (3 scenarios) 
Decarbonisation drivers 
 Carbon Price Floor (5 trajectories) 
 CCS deployment (No delay, 10 and  
 20 years delays, and no CCS) 

2
,7

0
0

 
p

ai
rs

 
9

 d
ri

ve
rs

 

24,300 

scenarios 

 

Key assumptions 


